Summary.-An apparatus which has been widely used in rats for measuring swelling of the foot induced locally by inflammatory agents has been adapted to measure rapidly, accurately and objectively, the growth of tumour celis transplanted to the foot, and the reactions of the normal tissues (tumour bed) to tumour growth. General features on the apparatus and the techniques used are described. Examples are provided of preliminary measurements made of normal growth of the foot, reactions of the foot to two injurious agents (histamine and Corynebacterium parvum) and of growth of allogeneic (W256) Each foot was then amputated at exactly the same level (tip of the calcaneal tuberosity) as had been used to measure its volume with the instrument; the overall length of the foot was measured and the foot weighed (wet weight); it was then dried in air at 160°C and reweighed (dry weight).
The volumes, lengths and weights of the feet were plotted as arithmetic functions of body weight.
In a further experiment, the apparatus was used to measure the volume of the left foot of each of a group of 6 weanling female rats aged 24-26 days: the measurements were continued at 1-3-day intervals for 4 weeks and plotted against time for individual rats.
(b) Acute swelling induced by inflammatory agents.-In a group of 4 female rats aged 6 weeks, the right foot was s.c. injected with 0-1 ml of 0.100 histamine phosphate dissolved in isotonic saline, and the left foot with an equal volume of isotonic saline. Similarly, in a further group of 3 rats, the right foot was injected with 0 7 mg (dry weight) Corynebacterium parvum (CN 6134; Batch BA 3935/A, kindly supplied by Wellcome Research Laboratories, Beckenham, Kent), suspended in 0-1 ml (pH 5-1). The contralateral foot was similarly injected with the same volume of isotonic saline acidified to pH 5 0 with HCI. The volumes of both feet of each rat were measured immediately before injection and subsequently, at suitable intervals, for 30 days.
(c) Growth of W256 (Walker) Fig. 2 metric displacement gives constant and accurate results. During growth of the rat the volume of the foot remains proportional to body weight, and the error of measurement of volume was less than 0.05 cm3. Further data were obtained for individual rats of 60-320 g body weight, which were killed after the volume of each foot had been measured by displacement in the live rat, to compare the accuracy of the measurement of volume with those of length, and wet and dry weight of the feet made in the animal after death (Fig.  3) . Eight replicate randomized measurements of foot volume (4 measurements for each foot) varied by no more than i 0 05 cm3 for the two feet of larger rats, and by < ± 0-025 cm3 in younger rats which weighed less than 150g body weight. The right and left feet did not differ significantly in volume. The crossbars on uprights in Fig. 3a had caused bleeding and a haematoma. The injection of the foot with a mediator of inflammation, such as histamine, caused rapid swelling and an increase in volume of the foot of 1 cm3 in 5-10 min, which gradually resolved over 6 h (Fig. 4) . Other mediators of inflammation such as 5-hydroxytryptamine, bradykinin and certain prostaglandins also induce, relatively rapidly, swellings which differ somewhat in rate of development and duration, but resolve in less than 24 h. Injection of the foot with the dead but highly antigenic bacterium, Corynebacterium parvum, produced intense swelling of the foot, which showed a complex pattern of development (Fig. 4) (Billingham and Silvers, 1971) . This may help to explain our finding that subdermal injection of the foot of the rat with fewer than 10 W256 cells causes the development of exponentially growing tumours in > 50%0 of the rats. Since tumour volume in the foot can be measured with considerable accuracy by volumetric displacement, we have found that fewer rats suffice for the construction of a tumour growth curve by this method than were needed when a technique of linear mensuration of the tumour is used.
